A copper(II) complex with 6-hydroxypicolinic acid (6-OHpicH) and 3-picoline (3-pic), [Cu(6-OHpic) 2 (3-pic) 2 ] (1), was prepared by recrystallization of [Cu(6-OHpic) 2 (H 2 O) 2 ] from 3-picoline and characterized by IR spectroscopy and thermal methods (TGA/DTA and DSC). The molecular and crystal structure of 1 was determined by single-crystal X-ray structural analysis. The copper(II) ion in 1 has a tetragonally compressed octahedral coordination environment, achieved by two N,O-bidentate 6-hydroxypicolinate ligands and by two 3-picoline molecules in trans positions. The crystal structure of 1 exhibits one strong intermolecular O-HO hydrogen bond, one weak intermolecular C-HO hydrogen bond and one C-Hπ interaction. Molecules of 1 are assembled into a 2D network in the (1 0 -1) plane, giving rise to C 1 1 (8) graph-set motif. These 2D networks are further assembled into 3D architecture only by weak Van der Waals interactions. A thermogravimetric study showed the initial loss of two coordinated 3-picoline molecules in 1, followed by a complete decomposition of the compound.
INTRODUCTION
Metal complexes of pyridine-2-carboxylic acid (picolinic acid, picH) have been widely studied as well as those of its derivatives with electron-withdrawing substituents, such as hydroxyl groups or halogen atoms, due to their great coordination flexibility and wide variety of physiological properties, especially insulinomimetic activity. [1] [2] [3] [4] [5] [6] [7] Until now, there are only few reports regarding insulinomimetic properties of picolinate complexes bearing electron-donating groups such as a methyl group. 3, 8 Picolinate ligands favor the formation of mononuclear or polynuclear complexes due to their inherent tendency to form a chelate ring. They can also act as bridging ligands (up to four metal ions), 9 thus offering a possibility of using them as building blocks to assemble multi-dimensional frameworks. Recently, we have explored the coordination modes of hydroxyl derivatives of picolinic acid towards the late 3d-block transition metals, namely cobalt(II), nickel(II) and copper(II). [10] [11] [12] [13] [14] A lot of copper(II) complexes with picolinic acid derivatives and N-donor ligands (pyridine, 4-picoline, 3-picoline) are known from the literature. The pentacoordinated complexes [Cu(3-Mepic) 2 (4-pic)], 15 [Cu(3-Mepic) 2 (3-pic)], 16 [Cu(6-Mepic) 2 11,18 from the corresponding solvents (pyridine, 4-picoline, 3-picoline).
As a part of our continuing interest in copper(II) complexes with molecules of biological importance, we have prepared a copper(II) complex with 6-hydroxypicolinic acid (6-OHpicH) and 3-picoline (3-pic), [Cu(6-OHpic) 2 (3-pic) 2 ] (1). The complex was characterized by IR spectroscopy and thermal methods (TGA/DTA, DSC) and its molecular and crystal structure was determined by single-crystal X-ray structural analysis.
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EXPERIMENTAL

Materials and Physical Measurements
All chemicals were of reagent grade, purchased from commercial sources and used as received, without further purification.
CHN analyses were performed by a Perkin-Elmer 2400 Series II CHNS analyzer in the Analytical Services Laboratories of the Ruđer Bošković Institute, Zagreb, Croatia.
The 
Single Crystal X-ray Diffraction Analysis and Structure Determination
A suitable single crystal of 1 was selected and mounted in air onto a thin glass fiber. The data collection for 1 was carried out by an Oxford Diffraction Xcalibur fourcircle kappa geometry diffractometer with Xcalibur Sapphire 3 CCD detector, using a graphite monochromated MoK  (λ = 0.71073 Å) radiation, and by applying the CrysAlis Software system, Version 171.32.29 at room temperature (296(2) K). Data reduction was done by the same program. 19 The X-ray diffraction data were corrected for Lorentz-polarization factor and scaled for absorption effects by evaluation of multi-scans.The structure was solved by direct methods implemented in SHELXS-97. 20 A refinement procedure by full-matrix leastsquares methods, based on F 2 values against all reflections, was performed by SHELXL-97, 20 including anisotropic displacement parameters for all non-H atoms.
The position of hydrogen atoms belonging to the carbon atoms Csp 2 and Csp 3 and to the hydroxyl O atom were geometrically optimized applying the riding model (Csp
The calculations concerning the molecular geometry, the choice and verification of the space group, the analysis of hydrogen bonds and C-Hπ interactions 
were performed by PLATON. 21 The molecular graphics were done with ORTEP-3 22 and MERCURY (Version 3.0). 23 The crystal parameters, data collection and refinement results for 1 are summarized in Table 1 .
RESULTS AND DISCUSSION
Chemical Studies
Complex [Cu(6-OHpic) 2 2 ] could be substituted by the 3-picoline molecules during its dissolution in 3-picoline, leading to the formation of 1. Complex 1 decomposes by prolonged standing in air due to release of coordinated 3-picoline molecules. It is soluble in solvents with pronounced donor properties, such as N,N-dimethyl-formamide, dimethylsulfoxide, pyridine and 3-picoline.
Crystal Structure
An ORTEP-3 view of the molecular structure of 1 is depicted in Figure 1 and its crystal structure in Figure 2 . The selected molecular geometry parameters are listed in Table 2 and the hydrogen bond geometry in Table 3 .
The coordination environment of the copper(II) ion in 1 can be described as a distorted octahedron, revealing tetragonal compression due to the Jahn-Teller effect. The copper(II) ion in 1 is situated on a crystallographic inversion center and it is coordinated by two 6-hydroxypicolinate ligands in the equatorial plane and by two 3-picoline molecules in the axial positions. The 6-hydroxypicolinate ligands are bound to a copper(II) ion in a bidentate N,O-chelated mode, forming fivemembered rings (Figure 1) . The Cu1-N2 bond distance of 2.031(1) Å is significantly shorter than the Cu1-N1 bond distance of 2.328(1) Å, in accordance with the Jahn-Teller effect typical for d 9 electron configuration. The Cu-N and Cu-O bond distances (N and O atoms from 6-hydroxypicolinate) in 1 ( 17 The bond angles around the copper(II) ion, involving trans pairs of donor atoms, are exactly 180˚ due to the symmetry. The distortion of the octahedron is indicated by the angles with values from 76.37(4)˚ to 103.63(4)˚ for cis pairs of ligating atoms. One of the angles indicating the largest distortion from the ideal octahedral geometry is the bite angle O1-Cu1-N1 with the value of 76.37(4)˚ ( Table 2) .
The pyridine ring (defined by N1/C1/C2/C3/C4/ C5 atoms) is not perfectly coplanar with the chelated ring (defined by N1/C1/C6/O1/Cu1 atoms), as it is evident from the value of the dihedral angle between the mentioned rings (9.19(6)˚). There are one intermolecular O-HO and two weak intermolecular C-HO hydrogen bonds in the crystal packing of 1. Hydroxyl O3 and pyridine C4 and C9 atoms act as proton donors, while both coordinated (O1 atom) and uncoordinated (O2 atom) caboxylate oxygen atoms act as proton acceptors in hydrogen bonding (Table 3) . Molecules of 1 are assembled into a 2D network in the (1 0 -1) plane by intermolecular O-HO hydrogen bonds, giving rise to C 1 1 (8) graph-set motif. 30 If it is viewed in the ac plane, this network can be represented as a linear chain, extending along the [101] direction (Figure 2 ). These 2D networks are further assembled into 3D architecture only by weak Van der Waals interactions. There is also one C-Hπ interaction 31 between the C2 atom and the pyridine ring defined by atoms N2
i (symmetry operator (i): x, 1+y, z; C2cg distance 3.592(2) Å; C2-H2cg angle 149˚; cg = centroid of the ring) in the crystal structure of 1.
IR Spectroscopy
Infrared spectroscopy data confirm the coordination of the 6-hydroxypicolinate ligand to the copper(II) ion via carboxylate group in 1. In the spectrum of 1, the band associated to the antisymmetric stretching vibrational 32, 33 which is in agreement with the crystal structure of 1. The typical stretching vibrational mode of substituted pyridines,(CN), appears for the uncoordinated 6-hydroxypicolinic acid at 1606 cm -1 and it is shifted for 11 cm The DSC curve of 1 also shows two endothermic peaks for each of the two decomposition steps, similar as the DTA curve. Two peaks at 104.8 °C and 116.9 °C (80.7 °C and 97.4 °C in the DTA curve) in the first step indicate the release of two 3-picoline ligands, while the two peaks at 367.1 °C and 375.1 °C (352.1 °C and 363.5 °C in the DTA curve) in the second step correspond to the decomposition of both 6-hydroxypicolinate ligands. The peaks in the DSC curve are shifted by 10-25 °C to higher temperatures if compared to the peaks in the DTA curve.
The existence of two peaks in DTA and DSC curves for each step suggests that both the release of 3-picoline molecules and the decomposition of 6-hydroxypicolinate ligands may be composed of two different processes. However, this was not confirmed by TGA analysis. 
